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(54) METHOD AND DEVICE FOR CORRECTING COLOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
correcting method and a color correcting device by 
which a print whose gray balance and color reproduction 
are properly corrected can be obtained from a 
photosensitive material such as a negative film exposed 
by a different-type light source being remarkably 
different from a proper light source. 
SOLUTION: By this method and this device, a first 
conversion process that density data photoelectrically 
read from a picture photographed on the photosensitive 
material is converted into the density data without 
receiving an overlapping layer effect, a second 
conversion process that the converted density data is 
converted into exposure data, a process that the 
deviation of exposure between the proper light source 
and the different-type light source is adjusted as to the 
converted exposure data, a first inverse conversion 
process that the density data is obtained by inversely 
converting the adjusted exposure data to the second 
conversion process and a second inverse conversion process that the density data being equal 
to the image data obtained when the photosensitive material exposed by the proper light source 
is read by inversely converting the inversely converted density data to the first conversion 
process is obtained are executed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages. caused. by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color-correction method characterized by providing the following. The 1st 
conversion process which changes into concentration data before receiving an interlayer effect 
the concentration data read from the picture photoed by sensitive material in photoelectricity 
The 2nd conversion process which changes the changed concentration data into light exposure 
data The process which adjusts a gap of the light exposure of the proper light source and the 
different-species light source in the changed light exposure data In this way, the 2nd inverse 
transformation process which obtains concentration data equivalent to the 1st inverse 
transformation process which performs inverse transformation of the aforementioned 2nd 
conversion process to the obtained adjustment light exposure data, and obtains concentration 
data, and the concentration data obtained when the sensitive material which performed inverse 
transformation of the aforementioned 1st conversion process to this concentration data 
transformed inversely, and was photoed with the aforementioned proper light source is read 
[Claim 2] the [ the aforementioned 1st conversion process and ] — the color-correction method 
according to claim 1 characterized by using the same 3-dimensional look-up table for 2 inverse 
transformation processes 

[Claim 3] the [ the aforementioned 2nd conversion process and ] — the color-correction 
method according to claim 1 or 2 characterized by using the same 1 -dimensional look-up table 
corresponding to the characteristic curve of the aforementioned sensitive material for 1 inverse 
transformation process 

[Claim 4] A gap of the aforementioned light exposure is the color-correction method according 
to claim 1 to 3 by which it is characterized [ which is the light exposure difference of the 
aforementioned proper light source and the aforementioned different-species light source ]. 
[Claim 5] The aforementioned light exposure difference is the color-correction method according 
to claim 4 by which it is characterized [ which is a light exposure difference when evaluating the 
aforementioned proper light source and the aforementioned different-species light source based 
on the spectral sensitivity of the aforementioned sensitive material ]. 

[Claim 6] Have the following and the concentration data read the account of before are changed 
into the aforementioned light exposure data which have not received the aforementioned 
interlayer effect by the aforementioned 1st conversion means and the aforementioned 2nd 
conversion means. In the obtained light exposure data, the aforementioned adjustment means 
adjusts a gap of the aforementioned light exposure, in this way, the obtained adjustment light 
exposure data — the [ the aforementioned 2nd conversion means and ] — the color-correction 
equipment which performs inverse transformation by 1 conversion means one by one, and is 
characterized by obtaining concentration data equivalent to the concentration data obtained 
when the aforementioned color sensitive material photoed with the aforementioned proper light 
source is read A 1st conversion means to perform bidirectional data conversion between 
concentration data before receiving the concentration data and the interlayer effect which were 
read from the picture photoed by sensitive material in photoelectricity A 2nd conversion means 
to perform bidirectional data conversion between concentration data before receiving the 
aforementioned interlayer effect, and light exposure data A means to adjust a gap of the light 
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exposure of the proper light source and the different-species light source in the aforementioned 
light exposure data 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages "caused 'by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the color-correction 
method for the picture which maintained gray balance like the picture photoed with the proper 
light source, especially a color picture obtaining the print reproduced good from the picture 
photoed with the different-species light source which shifted from the proper light source to 
sensitive material, such as a negative film, and equipment. 
[0002] 

[Description of the Prior Art] Usually, as a color reproduction becomes the optimal to the proper 
light source, as for sensitive material, such as a negative color film, the design of an interlayer 
effect is made. Therefore, when printing the color picture photoed by sensitive material by 
proper exposure under the proper light source by the usual photograph printer, the optimal print 
picture of the color reproduction which maintained gray balance can be acquired. 
[0003] However, usually [ when extreme and a photograph is taken / the different-species light 
source which separated remarkably from the proper light source, for example, the light source 
with high color temperature, a fluorescent lamp, and / to sensitive material, such as a negative 
color film, with this premise calyx gap and such the different-species light source to the 
tungsten light source etc., in case an interlayer effect is applied too much and reproduces the 
photoed picture by the color ] a color reproduction is distorted. For this reason, if the picture 
photoed under the different-species light source is reproduced as it is, by the picture photoed 
with the tungsten light source, redness will be strong and the strong print of a tint, like 
greenishness is strong will be obtained by the picture photoed by the fluorescent lamp, for 
example. Such a print is not restricted to the special different-species light source, for example, 
when days, such as cloudiness, also have high color temperature, it happens similarly, and if a 
photography picture is reproduced as it is, the strong print of blueness will be obtained. 
[0004] for this reason — the conventional technology — methods, such as a large area 
transmittance factor density (LATD) of a photography picture, — the tint of a print — an 
amendment — things are performed namely, the thing for which LATD of the photography 
picture under the proper light source is compared, and only the part of a gap of the tint in a print 
shifts LATD of the photography picture under the different-species light source — the tint of a 
print — an amendment — things are performed However, when the print which maintained gray 
balance with such conventional technology is created, even if it is exactly good amendment, for a 
gray, for each color, amendment is too strong, or it will be too weak and a satisfactory color 
reproduction will be obtained. 

[0005] That is, since from a highlight to [ whole ] a shadow shifts by the analog printer, gray 
balance can be maintained in the middle gray field. However, since gradation change cannot be 
performed by the analog printer, in a highlight field or a shadow field, it is difficult to obtain the 
print which could not lose a tint completely but maintained gray balance from the highlight to the 
shadow. On the other hand, although processing for every pixel was completed, and obtaining the 
print which maintained gray balance in the whole region from a highlight to a shadow was 
completed comparatively easily in the digital printer even if it was the color picture photographed 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2003/10/28 



2/8 ^— v 



under the different-species light sources, such as the light source with high color temperature, 
and a fluorescent lamp, since gradation change was possible, the color reproduction had the fault 
of the color whose red could not amend well, for example, was darkly depressed reappearing. 
[0006]' 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the trouble of 
the above-mentioned conventional technology, and is to offer the color-correction method and 
equipment which can obtain the print with which both gray balance and the color reproduction 
were amended appropriately from sensitive material, such as a negative film photoed with the 
different-species light source which separated remarkably from the proper light source. 
[0007] 

[Means for Solving the Problem] The 1st conversion process which changes into concentration 
data before receiving an interlayer effect the concentration data read in photoelectricity from 
the picture by which this invention was photoed by sensitive material in order to solve the 
above-mentioned purpose, The 2nd conversion process which changes the changed 
concentration data into light exposure data, and the process which adjusts a gap of the light 
exposure of the proper light source and the different-species light source in the changed light 
exposure data, In this way, the 1st inverse transformation process which performs inverse 
transformation of the aforementioned 2nd conversion process to the obtained adjustment light 
exposure data, and obtains concentration data, The color-correction method characterized by 
having the 2nd inverse transformation process which obtains concentration data equivalent to 
the concentration data obtained when the sensitive material which performed inverse 
transformation of the aforementioned 1st conversion process to this concentration data 
transformed inversely, and was photoed with the aforementioned proper light source is read is 
offered. 

[0008] here — the [ the aforementioned 1st conversion process and ] — as for 2 inverse 
transformation processes, it is desirable to use the same 3-dimensional look-up table the 
[ moreover, / the aforementioned 2nd conversion process and ] — as for 1 inverse 
transformation process, it is desirable to use the same 1 -dimensional look-up table 
corresponding to the characteristic curve of the aforementioned sensitive material Moreover, as 
for a gap of the aforementioned light exposure, it is desirable that it is the light exposure 
difference of the aforementioned proper light source and the aforementioned different-species 
light source, and, as for this light exposure difference, it is desirable that it is a light exposure 
difference when evaluating the aforementioned proper light source and the aforementioned 
different-species light source based on the spectral sensitivity of the aforementioned sensitive 
material. 

[0009] Moreover, a 1st conversion means to perform bidirectional data conversion between 
concentration data before this invention receives the concentration data and the interlayer 
effect which were read from the picture photoed by sensitive material in photoelectricity, A 2nd 
conversion means to perform bidirectional data conversion between concentration data before 
receiving the aforementioned interlayer effect, and light exposure data, It has a means to adjust 
a gap of the light exposure of the proper light source and the different-species light source in 
the aforementioned light exposure data. The concentration data read the account of before are 
changed into the aforementioned light exposure data which have not received the 
aforementioned interlayer effect by the aforementioned 1st conversion means and the 
aforementioned 2nd conversion means. In the obtained light exposure data, the aforementioned 
adjustment means adjusts a gap of the aforementioned light exposure. Inverse transformation by 
1 conversion means is performed one by one. in this way, the obtained adjustment light exposure 
data — the [ the aforementioned 2nd conversion means and ] — The color-correction 
equipment characterized by obtaining concentration data equivalent to the concentration data 
obtained when the aforementioned color sensitive material photoed with the aforementioned 
proper light source is read is offered. 
[0010] 

[Embodiments of the Invention] The color-correction method and equipment concerning this 
invention are explained in detail below based on the suitable operation gestalt shown in an 
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attached drawing. 

[001 1] the state before the place by which it is characterized [ of this invention ] receives an 
intertayer effect for the image information (concentration data) obtained from sensitive material, 
such as a negative color film, by picture readers, such as a scanner, — changing — the 
difference in the light source — an amendment — it is in things In the state before receiving 
this interlayer effect, it can amend by adding the difference in the light source, and the light 
exposure difference when being able to amend easily especially the difference between the 
proper light source and the different-species light source, for example, seeing both the light 
sources with the spectral sensitivity of sensitive material to all image information (all 
concentration data). In this way, after amending the difference in the light source in the state 
before receiving an interlayer effect, by pulling back by the environment of the proper light 
source from the environment of the different-species light source, and giving an interlayer effect 
again, the tint resulting from the photography under the different-species light source can be 
lost, and the print with which both gray balance and the color reproduction were amended 
appropriately can be obtained. 

[0012] Drayying 1 is a flow chart which shows an example of the color-correction method 
concerning this invention. As shown in this drawing, by the color-correction method of this 
invention In the 1st conversion process, from the picture photoed by sensitive material under 
the different-species light source first The concentration data (DRi, DGi, and DBi) read in 
photoelectricity by picture readers, such as a scanner, are changed by the 3-dimensional look- 
up table (henceforth 3DLUT) for removing an interlayer effect as follows (phi3D). The 
concentration data (DROi, DGOi, DBOi) of the state before receiving the interlayer effect from 
which the interlayer effect was removed are obtained. 
(DRi, DGi, and DBi) ->phi3D-> (DROi, DGOi, DBOi) 
Here, conversion phi3D expresses 3DLUT conversion. 

[0013] In the 2nd conversion process, next, the concentration data in front of the interlayer 
effect acquired in this way (DROi, DGOi, DBOi) as follows — every color (R, G, B) — three 1- 
dimensional look-up tables for light exposure conversion (henceforth 1DLUT) — using — 
respectively — conversion (phiR, phiG, and phiB) — carrying out — a logarithm — light 
exposure data (logEROi, logEGOi, logEBOi) are obtained 

logERO i->phi R ->DR0ilogEG0 i->phi G ->DG0ilogEB0 i->phi B ->DB0i — here — phiR, phiG, 

and phiB 1DLUT conversion of each colors R, G, and B is expressed, respectively. 

[0014] then, the logarithm acquired in this way in the light source difference adjustment process 

- light exposure data (logEROi, logEGOi, logEBOi) — as follows — each color (R, G, B) of every - 

- the light exposure difference of the different-species light source and the proper light source - 

- in addition, the adjusted new logarithm equivalent to the photography under the proper light 
source — it changes into light exposure data (logERIi, logEGIi, logEBIi) 

logERI i=logER0 i+delta logERIogEGI i=logEG0 i+delta logEGIogEBI i=logEB0 i+delta logEB — 
here, deltalogER, deltalogEG, and deltalogEB express the light exposure difference of the 
different-species light source of each colors R, G, and B, and the proper light source, 
respectively 

[0015] next, the logarithm of a light source difference adjustment acquired in this way in the 1st 
inverse transformation process — light exposure data (logERIi, logEGIi, logEBIi) It transforms 
inversely, respectively, using again three 1DLUT(s) for light exposure conversion (phiR, phiG, and 
phiB) used for conversion to the light exposure mentioned above, and concentration data (DR1i, 
DG1i, DB1i) without the interlayer effect of a light source difference adjustment are obtained. 
DR1i-> tphiR ->logER1iDG1i-> tphiG ->logEG1 iDB1 i-> tphiB ->logEB1i — here tphiR , tphiG , 
tphiB 1 DLUT inverse transformation of each colors R, G, and B is expressed, respectively. 
[0016] It transforms inversely using again 3DLUT (phi3D) which used the concentration data 
(DR1i, DG1i, DB1i) which finally do not have the interlayer effect of the light source difference 
adjustment obtained in this way in the 2nd inverse transformation process for the interlayer 
effect removal mentioned above, and there is an interlayer effect by the light source difference 
adjustment, namely, the picture concentration data (DR'i, DG'i, and DB'i) which are equivalent to 
photography under the proper light source are obtained. 
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(DR1i, DG1i, DB1i) -> tphi3D-> (DR'i, DG'i, and DB'i) 

Here, it changes. tphi3D expresses 3DLUT inverse transformation. 

[0017] In this way, concentration data equivalent to the concentration data obtained when the 
picture *of the sensitive material photoed under the proper light source is read, even if it was the 
picture of the sensitive material photoed under the different-species light source can be 
obtained, by printing using these light source difference adjustment concentration data, there is 
no tint and the print of the proper quality of image which maintained gray balance can be 
obtained. 

[0018] In this invention, if it is not limited to the negative color film mentioned above but the 
distortion of the color reproduction by the interlayer effect arises in the photography under the 
different-species light source, what sensitive material is sufficient as the target sensitive 
material, and it can mention various sensitive films, such as other, for example, a color, reversal 
films [ negative color film / which was mentioned above ], monochrome negative film, and 
monochrome reversal film. 

[0019] Moreover, when the proper light source photos a photographic subject with proper light 
exposure to sensitive material in this invention, it is the light source which can be photoed so 
that both gray balance and a color reproduction may be finished proper and negatives can be 
developed, and is decided according to sensitive material. On the other hand, the different- 
species light source [ light source / proper ] shifted says all the light sources other than the 
proper light source to the photographic subject photography specified to sensitive material. For 
example, although the light source with high color temperature, a fluorescent lamp, the tungsten 
light source, etc. can be mentioned in the case of a common sensitive material for the daylights, 
even if it is the daylight, when days, such as cloudiness, also have high color temperature, it can 
treat as the different-species light source. Moreover, it is necessary to also treat the light 
sources other than specification, and the usual daylight as the different-species light source 
with sensitive material by that the special photography light source is specified to be. 
[0020] Moreover, 3DLUT for changing into concentration data before receiving an interlayer 
effect the picture concentration data recorded with the scanner etc. from sensitive material in 
the 1st conversion process of this invention and the 2nd inverse transformation process What is 
necessary is not to be used similarly, and just to set up suitably according to sensitive material 
especially, rather than to to be restrictive, when transforming inversely concentration data 
without the interlayer effect of a light source difference adjustment to the picture concentration 
data which have an interlayer effect by the light source difference adjustment and which are 
equivalent to photography under the proper light source. 

[0021] Such a 3DLUT can be created as follows, for example. First, it exposes to sensitive 
material, for example, a negative color film, in the combination of each color two or more level, 
for example, 9 level, by very sharp R, G, and B light (for example, laser beam). Then, the color 
patch of 726 (=9x9x9) individuals is generated. There are nine things exposed only with R light in 
these color patches. Since G light and B light have not shone upon this color patch, G layers and 
B horizon of this sensitive material have not exposed, and a development restrainer is not 
emitted. Therefore, R layers of this sensitive material are not influenced of the interlayer effect 
from other layers, but development progresses. That is, it can be considered that these nine 
color patches are the concentration in front of an interlayer effect (it is the meaning of not being 
influenced of the interlayer effect from other layers). Here, DROj [ the concentration data ] (j = 1~ 
9) is written. Moreover, when exposed only with G light and B light, it is the same, and it writes 
DGOj and DBOj [ those concentration data ]. 

[0022] the concentration data in front of the interlayer effect of the color patch upon which R, 
G, and B light shone simultaneously being DROj, DGOj, and DBOj, respectively, and carrying out 
density measurement of the concentration (it also being hereafter called negative concentration) 
data after an interlayer effect (meaning of being influenced of the interlayer effect from other 
layers) — DRj, DGj, and DBj ****** — it is obtained In this way, they are the negative 
concentration data DRj, DGj, and DBj about all the color patches of 726 colors. The pair of 
concentration data DROj in front of an interlayer effect, DGOj, and DBOj is constituted. It is 
3DLUT for this changing negative concentration into the concentration in front of an interlayer 
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effect. Since this 3DLUT is used also for transforming inversely the concentration in front of the 
interlayer effect to which the light source difference was adjusted to negative concentration, it 
can be called bidirectional data-conversion means of negative concentration and the 
concentration* in front of an interlayer effect. 

[0023] By using such a 3DLUT, they are the arbitrary negative concentration data DRi, DRi, and 
DBi. An input outputs concentration data DROi in front of an interlayer effect, DGOi, and DBOi by 
performing a **** operation. On the contrary, when concentration data DR1i in front of arbitrary 
interlayer effects, DG1i, and DB1i are inputted, they are negative concentration data DR'i, DR'i, 
and DB'i by performing a **** operation similarly. It is outputted. 

[0024] Although 3DLUT is used in the example of illustration as 1st bidirectional data-conversion 
means which performs the inverse transformation while changing the concentration (negative 
concentration) of sensitive material into the concentration in front of an interlayer effect, as long 
as this invention is not limited to this but can perform bidirectional conversion between the 
concentration of sensitive material, and the concentration in front of an interlayer effect, what 
thing is sufficient as it. However, since all serve as nonlinear conversion, although such order 
conversion and inverse transformation have most desirable 3DLUT in respect of precision as 
follows, for example, a matrix operation etc. can be used instead of this 3DLUT. 
Order conversion DRO i=fR (DRi, DGi, and DBi) 
DG0i=fG (DRi ,DGi ,DBi ) 
DB0i=fB (DRi ,DGi ,DBi ) 

Inverse transformation DRi =gR (DROi, DGOi, DBOi) 
DGi =gG (DR0i,DG0i,DB0i) 
DBi =gB (DROi, DGOi, DBOi) 

Here, DROi, DGOi, and DBOi are the concentration data in front of an interlayer effect, DRi, DGi, 
and DBi. The concentration of sensitive material, fR, fG, and fB An order transform function, gR, 
gG, and gB An inverse transformation function is expressed. 

[0025] Thus, 3DLUT used by this invention can be approximated by 3x3 matrices shown below. 
In addition, since 3DLUT showing an interlayer effect generally has strong non-linearity as 
mentioned above, priority is given to the speed of data processing, and although the precision is 
considered not to be not much good, the approximation by this matrix can be used when 
precision is seldom required. 
[0026] 
[Equation 1] 
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[0027] moreover, the 2nd conversion process of this invention and the 1st inverse 
transformation process — setting — the concentration data in front of an interlayer effect — a 
logarithm — what is necessary is not to use similarly three 1DLUT(s) for changing into light 
exposure data, and they not to be restrictive and just to set them up suitably according to 
sensitive material especially, when it corresponds to the characteristic curve of sensitive 
material, for example, a negative color film, and transforms inversely light source difference 
adjustment light exposure data to the concentration data in front of an interlayer effect of a light 
source difference adjustment 

[0028] Such 1DLUT can be created as follows, for example. First, the proper light source 
performs the sensitometry of a gray to sensitive material, such as a negative film, and sensitive- 
material samples, such as a negative sample, are obtained. It obtains by carrying out density 
measurement of this sample, the concentration, i.e., the negative concentration, of sensitive 
material. By making above-mentioned 3DLUT act on this negative concentration, the 
concentration in front of an interlayer effect is obtained, since light exposure (logarithm light 
exposure) is known — a logarithm — 1DLUT can be set up between light exposure and the 
concentration in front of an interlayer effect 

[0029] the example of illustration — the concentration in front of an interlayer effect — a 
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logarithm — although 1DLUT is used as 2nd bidirectional data-conversion means which performs 
the inverse transformation while changing into light exposure, this invention is limited to this — 
not having — the concentration in front of an interlayer effect, and a logarithm — what thing 
may be'used as long as it can perform bidirectional conversion between light exposure in 
addition, the concentration in front of these interlayer effects and a logarithm — since the 
relation between light exposure is expressed by the characteristic curve of sensitive material, it 
can use polynomial approximation etc. instead of 1DLUT mentioned above 
[0030] Moreover, in the light source difference adjustment process of this invention, the 
difference in the photography light source of the proper light source and the different-species 
light source is adjusted. Or the picture of the sensitive material photoed under the proper light 
source of an amendment sake What is necessary is for especially the difference of the light 
exposure of (calling it hereafter a proper light source photography picture) and the light exposure 
of the picture (henceforth a different-species light source photography picture) of the sensitive 
material photoed under the different-species light source not to be restrictive, and just to set it 
up suitably according to the target different-species light source and the proper light source 
decided to sensitive material. In addition, as for the difference of this light exposure, it is 
desirable that it is a light exposure difference when seeing the proper light source and the 
different-species light source by the light exposure difference when the spectral sensitivity of 
sensitive material estimates, and the eye of the so-called sensitive material. 
[0031] The difference of such light exposure can be set up as follows, for example. First, LATD 
of a different-species light source photography picture and LATD of a proper light source 
photography picture 1DLUT for light exposure conversion which changed into the concentration 
data in front of an interlayer effect using 3DLUT for interlayer effect removal mentioned above, 
and was further mentioned above — a logarithm, after changing into light exposure data It can 
ask for light exposure difference deltaE (deltalogER, deltalogEG, deltalogEB) by calculating both 
difference to each colors R and G and every B. In addition, when the different-species light 
source which may be used for photography at sensitive material and a photography proper light 
source row is known, a light exposure difference can also be beforehand set up by photoing the 
proper light source and two or more different-species light sources to sensitive material, 
calculating LATD of the different-species light source and the proper light source for every 
different-species light source, and searching for the light exposure difference by the above- 
mentioned method. By carrying out like this, the simplification of processing of the color- 
correction method of this invention and improvement in processing speed can be aimed at. 
[0032] the example of illustration — a logarithm, although a means to add the difference of the 
light exposure based on LATD of a proper light source photography picture and the light 
exposure based on LATD of a different-species light source photography picture by making into 
adjustment or an amendment means a gap of the light exposure of the proper light source and 
the different-species light source which are adjusted in light exposure is used this invention is 
limited to this — not having — the gap with the light exposure of a proper light source 
photography picture, and the light exposure of a different-species light source photography 
picture — an amendment — what thing may be used as long as things are made In addition, the 
light exposure difference of a different-species light source photography picture may not be 
limited to the thing based on LATD of both pictures, for example, may be proper and a thing 
based on the median of the gray level histogram of both pictures, the highest concentration 
value of both pictures, etc. The color-correction method of this invention is constituted as 
mentioned above fundamentally. 

[0033] Such a color-correction method of this invention can be enforced according to one 
example of the color-correction equipment of this invention shown in drawing 2 . Drawing 2 is 
the block diagram showing one example of the digital photograph printer which applies the color- 
correction equipment of this invention. 

[0034] The scanner 1 2 which reads in photoelectricity the picture with which the digital 
photograph printer 10 shown in this drawing was supported by sensitive material, such as a 
negative color film, (picture reader), It not only performs the color-correction method of this 
invention to the picture concentration data read with the scanner 12, but have color-correction 
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equipment 14 of this invention, and it performs a necessary image processing. The image 
processing system 16 made into the image data for image recording, A print picture is made into 
a latent image at sensitive material for a print, such as printing paper, using light beams, such as 
a laser beam modulated based on the image data for image recording outputted from the image 
processing system 16. It has image recording equipment (printer) 22 which a print picture equips 
with the sensitive-material processor 20 which carries out the development of the sensitive 
material for a print, such as printing paper recorded as a latent image, by the picture aligner 18 
and the picture aligner 1 8 to record. 

[0035] The 1st transducer 24 for performing bidirectional data conversion between 
concentration data before the color-correction equipment 14 of this invention receives the 
concentration data and the interlayer effect which were read from the picture photoed by 
sensitive material, such as a negative film, with the scanner 12 in photoelectricity, It has the 2nd 
transducer 26 which performs bidirectional data conversion between concentration data before 
receiving this interlayer effect, and light exposure data, and the controller 28 which adjusts a gap 
of the light exposure of the proper light source and the different-species light source in the 
aforementioned light exposure data. 

[0036] The 1st transducer 24 also performs the inverse transformation while changing 
concentration data, such as negative concentration, into the concentration data in front of an 
interlayer effect, and it has 3DLUT, 3x3 matrices, etc. which were mentioned above. The 2nd 
transducer 26 also performs the inverse transformation while changing the concentration data in 
front of an interlayer effect into light exposure data, and it has 1 DLUT, a polynomial, etc. 
corresponding to a characteristic curve of sensitive material which were mentioned above. As it 
is adjustment or an amendment thing and the gap of the light exposure of the proper light source 
and the different-species light source was mentioned above, a controller 28 adds the light 
exposure difference of LATD of a proper light source photography picture and a different- 
species light source photography picture to the light exposure data of a different-species light 
source photography picture, and has the operation means which the light exposure data of a 
proper light source photography picture are made to shift. 

[0037] In addition, in the digital photograph printer 10 of the example of illustration, the 
sensitive-material processor 20 can apply a thing that it is not restrictive and conventionally 
well-known to the picture aligner 18 row of the image processing system 16 except a scanner 12 
and the color-correction equipment 14 of this invention, and image recording equipment 22 
especially. 

[0038] In the digital photograph printer 10 of the example of illustration, first, after the 
concentration data of the different-species light source photography picture of sensitive 
material are read with a scanner 12, it is sent to an image processing system 16. In an image 
processing system 16, after performing necessary various well-known image processings to this . 
(an interlayer effect is included) concentration data if needed, it is sent to the color-correction 
equipment 14 of this invention. 

[0039] In the color-correction equipment 14 of this invention, the concentration (interlayer 
effect is included) data with which the image processing necessary by the 1st transducer 24 was 
performed first are changed into the concentration data in front of an interlayer effect using the 
above-mentioned 3DLUT. Next, the concentration data in front of this interlayer effect are 
changed into light exposure data using the above-mentioned 1DLUT by the 2nd transducer 26. 
[0040] Then, the light exposure difference of the different-species light source and the proper 
light source is added to this light exposure data by the controller 28, and it is made to shift to 
the adjustment light exposure data of the proper light source. Then, the obtained adjustment 
light exposure data are again returned to the 2nd transducer 26, and it transforms inversely to 
the adjusted concentration data in front of an interlayer effect. Furthermore, it returns and 
transforms inversely to concentration data re-**** 1 transducer 24 in front of an interlayer 
effect of the obtained adjustment, and concentration data equivalent to the concentration 
(interlayer effect is included) data of the picture of the sensitive material photoed under the 
proper light source can be obtained. 

[0041] In this way, in an image processing system 16, after necessary various well-known image 
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processings are performed if needed and the obtained concentration data are used as the 
picture concentration data for image recording, they are sent to the picture aligner 18 of image 
recording equipment 22 from an image processing system 16. In the picture aligner 18, a print 
picture Is recorded on sensitive material, such as printing paper, as a latent image by light 
beams, such as a laser beam modulated based on the picture concentration data for image 
recording. Finally in the sensitive-material processor 20, the development of the print picture 
recorded on sensitive material as a latent image can be carried out in the sensitive-material 
processor 20, and a result print can be obtained. In this way, by being finished, even if a print is 
photoed with the different-species light source, it can make the picture of quality of image 
equivalent to the obtained thing which was photoed with the proper light source to both gray 
balance and a color reproduction. The color-correction equipment of this invention is constituted 
as mentioned above fundamentally. 

[0042] As mentioned above, although various examples were given and the color-correction 
method and equipment concerning this invention were explained in detail, in the range which this 
invention is not limited to the above-mentioned example, and does not deviate from the 
summary of this invention, various kinds of improvement is performed and, of course, a change of 
a design may be made. 
[0043] 

[Effect of the Invention] As explained in full detail above, when gray balance is maintained and 
printed from sensitive material, such as a negative film photoed with the different-species light 
source, according to this invention, the degree of color can also be restored remarkably and the 
print in which both the gray balance and color reproductions near a print from sensitive material, 
such as a negative film by which the proper light source was carried out, also have a proper 
picture can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages-caused-by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the flow chart of an example of the color-correction method concerning this 
invention. 

[ Drawin g 2] It is the block diagram of one example of the digital photograph printer by which the 
color-correction equipment of this invention which enforces the color-correction method shown 
in drawing 1 is applied. 
[Description of Notations] 
10 Digital Photograph Printer 
1 2 Scanner 

14 Color-Correction Equipment 
16 Image Processing System 
18 Picture Aligner 
20 Sensitive-Material Processor 
22 Image Recording Equipment 
24 1st Transducer 
26 2nd Transducer 
28 Controller 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_e_ije 



2003/10/28 



av>B*wamh u p> (12) & ^ Ife ^ $g (a) o Imuran** 

#^2000-137305 
(P2000-137305A) 

(43)&BB S %K124£ 5 3 16 B (2000. 5. 16) 



(50 intci. 7 mmn 

GO 3 B 27/73 
H0 4N 1/60 
1/46 



F I 

G 0 3 B 27/73 
H0 4N 1/40 
1/46 



2H1 1 0 
D 5 C 0 7 7 
Z 5C0 7 9 



Sf#3tCDf&6 OL (<£ 8 H) 





*SH¥10-311090 


(71)fflSA 


000005201 










(22) mis h 


¥j£10¥10£ 30 Q (1998. 10. 30) 




»jfe;iiiiSSifiTfr*ffl2io#* 






(72)389!# 










ttWllMMJgflitPMBZlOStt S±^M 














(74)«3A 


100080159 



















(54) Kg^O*^] feWiE^^^t^lfi 



(57) [fifi] 

* * *i /c«S * £®f W & mi (omSL f - 

«Bb»3&A,Am<cfv ^n-srfte^-^ tmmvmmr- 

3r*»4SI2iEffl»xa4*Wr4C<b«:<fe»3. JiffBH 



DRi.DG,D& 



DRq,DGa.DBoi 



1 DLUT 



W8»*«y-* (loflE) 
ERcntEGciJEBoi 



(ttH) 



ERii,EGli,EBu 



1DUIT 



5 s — 9 DRiyDGlt.P8ii 



3 DLUT 

I 



(2) 

1 

B^^-*cc^T*#2£»x«<t, BfcStifcB 

tv&mtrzxmt. ciLxnbtitdmsa&tm?-: 

♦©affif 5 - * «r»^» 2 astftxei: * c <t * 
[ hh&s 2 ] tu i ess i fflftxs* cfc cm 2 asaftxs 

[ nssi 3 1 bbm 2 Mug* ct em l iss^xfi 

v9?v 7r-^^ffll^Ci *fl#«<br 1 

£ fctt 2 KlBtSCDfelf lE^S. 20 

t*rti*>K:ia«©ftiijE*tt. 

©B*B£T?**««£-r *S|3jHB4 «CEtt<D&*iliE* 
teiOWl J:*«Kft***tfoT % ffleji 40 

1 0 0 0 1 ] 

> X co t ftfcBB, »«c * ^ - H«^fiSf tcf|3B S n/c 

?'y > hiflisyfcftoeiiiE^ttijAVjSBtcH-rs. so 



«fM 2000-137305 
2 

[0002] 

»*©Rtt*«ttStiTl^. lot, ajE*«T«C*j^ 

r BjEB*r«**t «■ tctue s tifc * ^ - B »* ■*© 
^<dl n/ces «©*aa ^ y > h bb* » * c t #r 
[0003] L*utt#6, auE3teaB/pe»*L/<ttr*i 
»^ic « * > y * f- is%mtz u r c <DSuffi# 

<ftv c©J:5«cBB*BT*^-*^ -f^Attif 
D-TfffcOLT, »HJSnfeBIR*|}3R-r-&l«tt:fe||S 

Wr»BsnfeB»r^tt#Bu>ft^©ei*a>ssi^ 

Tfe^tcpi 6 nr. M a « s «3 * £<o bt*£ aott**iaa> 
»^cc«, HBfcficfl, «KB«**©**irai-r* 

[0004] co/cfe, se*a*r««ieB«o^ffi«i 

Sflttft ( L A T D ) mCDtttrC? y > h ©fett£*iIE 
i©LATD ^iaX7fe^T(D}i^il^CD L A T D <t Ztt 

U 6 . T ^ p 9? V>2 "CttBBBEH^r 

r y u >c m ^ > x o i tx tc v y > h *'» ^ c i 3&J s II r 
*s. —7?, f s t?*;i/^ , y>*T« % BiRSoi&a^r 

xo±titcy'v^bzmz>c±tebmtf)®mitxz2> 

[0006] 



3 

y > i 1 ftt#£ c ttfiv # *a»jE*j**jJ: wwrt*« 

[0 00 7] 

gg^s^ - £ &c *$ i > x mjEytm t mmytm t (om^tmco 
- * ccbuibh 2 fflfti«DaaE**tf o r atfi^ - * ft 
smbs i ^mxmcom^^n^xmiEMJE^Mxmm 

[0008] c cx\ gusasi i a:»xg*j<fcy : »2a?a 

[000 9] */c, *jWH« % S53t***4«:J««53^ciB 

lf^gi, BjiBMBjas^sw^sjoas^-^i 

3M££, frlBS^^^^^te^^jSIE^iBiRSJtW 

nfcjM**- * ^BuiB0 1 J: wmew 2 x& 

^istcjcoTfrfBSJa^^swrt^cfi^iBS^s^ 

m&c£^xmtmytm<D-rti%imL. c?i,xnh 
titcmmmytmy"- z icmm 2 gs^s* <t o'st 1 sc 

S^awiJrSiB^lft^mH^T^T. BJSBffliEJlHH-CJBfi; 
$ n/clu IB # ^ jtt«4 ^^B# cct# 6 *i & ill 

[0010] 

tBfcHMB-rS. 

[0 0 1 1] **W©««fr SjHi, X**1-K£<D 
mWMWMmx ii - * H y a A ft i'OlBJlfiWft* 



3) 4$H 2000-137305 

4 

4„ C 0 LX. 4W©^Tjl|e«(DftR 
tilt, ?|tf»B»*ftffi^C£fc<fc*K a«36»T 

[ 0 0 1 2 ] H ltt. **9J(C«*e«jE*ffi©— «* 

R 1 , DG, . DB, ) ft, TE©<fc5tefiJlS&«*l* 
< fc#)<D 3 %jt)l y 97 y y'r-^fr (tTF\ 3 D L U 

20 Ma**SW*ffifOJKSItD«Kf r "-^ (DR01, DG 

01 , DBol) ^f#^c 

(DR1 , DG, , D B, ) -4> 3D ^ (DR 01 , D 
Go,, DB01) 

CC*C, ^ a „«3DLUT^ifo 
[0013] ^CC, S2^I15C*S^t, CHt 

sen/cfiBsasfKDasf 1 -^ (dr„, dg„, d 

B oi ) ft, TiBOcfc^tCfe (R, G, B) @tC3ocDSi 
ytmm&miXTt^y 97 yy'f- 7* («T. 1DL 

30 d>, ) U. »»S*lf-^ (logER,,, log 
E Go, , 1 o gEBp,) ftf#£o 
1 o g ER„-4>, ->DR<m 
1 o gEG„,^o -*DG e i 
1 o g E B01— 4>„ -DB 0 , 

ccx, <t>i . <i>c , 4> B ^-n-en^&feR, g, b 
coi DLUTS»*ar. 

[0014] m^x, ftmmm&Jimicto^x. c *> u 

-C» fe^/cSRfKS**'?- ^ < 1 o g ER01. logE 
Go,, 1 o *EB of ) T8B©<fc9fc«a <R. G. 

jtlf-^ (logER,,, 1 ogEGu, logEB 

1 ogER„ = 1 ogERoi + Al ogER 
1 o g E G, , = 1 ogEGoi + Al ogEG 
1 ogEBn = 1 ogEBoi+A 1 ogEB 
CCr, A 1 ogER, A 1 ogEG, AlogEB 
tt, ^n^tigfeR. G. BOS«3t:jHiiBiE3t:iH<b<D 

g§^MMfta*To 

50 [0015] ^cc, m 1 cDM^Xfltcfeor , c 5 L 



(4) 

5 

R 11f logEG lh 1 o g E B,i ) ^r, ±.5£LtcMjfc 

m^<D&mcm^tc3r><Dmytm.m%m\ dlut (<t> 
g 11( OB,,) znz>o 

DR,,^ *<!>■, — I o gERn 
DG t1 - ^c-lo gEG,, 
DBn-* ^,-lo gEB,, 

CCX\ '<!>,. . fc 4>. »• ^n-etlSfeR. 10 

G. BCD 1 DLUTI^MIto 
[0016] fttftCC, &2<Di»S&XfIK:*$t,>T, C 5 

# (DRu, DG lt , db 1( ) tj&Ltcmmnmm 
s»/c3dlut (<3> 3D ) ^nam^xm^mc 

ftwgmmmxmmn&o&z. ?tet>%mjEytm 
Txtmictm-rzmffimT*-* (dr* , , dc 

, . DB' , ) *f#So 

(DR at . DG lf , DBn) —* '^jd"* (DR* i , D 
G' i > DB* i ) 20 

ccx\ tft^ntt, 3 d l u Tmmkzm-r. 
loon] it, mmftmrximzntcmyttt 
mcom&x'&-oxb. MjEftwrFxtgi&ztitcmffltm 

-*&mi<>X7V>Y>-?2>C±lc£K)* &&&U<* # 

[0018] ^Bjccfc^r, »*ir*JBae«*4», 
iMhttuv-^ay jfr^tfcmmzti?. naxmr 30 

r©aUBT»i»»tt: J: £ fe«3i©i9>3&*##£ O & 4> © 

a, ne**/? jua. jmey/<— t^Jb^ ^ ;i/Afr£'<D 
[0019] *«w«:*JC^raiE*«i«. 

[0 0 2 0 ] $/c, 1 CD^»XfI*5«tcm2 

tDieaJftxgteftur. **«»3&>6^* + ^tti*rjR so 



^112 000- 1 37 305 
6 

^]EytmTxmm^mrmmm^-^^m 

[0 0 2 1 ] CO<fc^63DLUT«, «iL«. J£TF<D 

:/ttR. G. B36 W-tf*) T\ 

\it>5-*i3v <)\sJ*K.n%?%>. ?Z>t, 7 2 6 ( = 
9 x 9 x 9 ) UC0fey>*^^^^$tl^ o Cft6CD£i^ 

R^CD^T'gg7t$tl/c45C0^9o^)^> 0 
COfe^^CteGift, B#tt*/coTl>&l>CDT\ C 
©/B*«f*OGH* J:i^BH«*/^r* 0 fc WS&bffl 

iiWcimi). ecru -eoiftK^-frfeD 

R01 ( j = 1 ~9 > i«ie^^) 0 Gztb<D?>. 

^B^eo^-cBaesn^w^feBiarAD, **i6©« 

[0 0 2 2 ] R. G, &%timniiC$>tc~itc&'<v3~<D 
3WBSb*l(r©iiKf f -*«. ^tiWDRo,, DGoi, 

HMO?'-***, i&&M7z?Z>C DR, , D 

G, . D Bi iltll^^ CUT, 7 2 6feCD£ 

G, , DB, i*BJa*B«©aSf : -^DRa 1 , D 

JBJ»*BJ(3[>«R«:a»-r-S/c«b<D3DLUTT**. C 
(D 3 D L U Tti, *iK^P3S3ti/cSll?8!)*B?0?«g 

[0 0 2 3 ] C(0J:^tt3 DLUT^rffll^C <btCJ: 
•3, ffiS©**»Kf-i'DR 1 . DR, . DB, #A 

fif^DR,,, DG 0 i , DB al *JHi*S*i4. MtC, 

ff*©a»J8«OT©awf s --^DR 11i dGh, dbh 

ilg^^DR' , , DR' , , DB' , *«UJ*Sti 
[0 024] HiSWrtt. S7feW4cDrIg (**«S) 
l^^f-^^gilt, 3DLUT^rffi 



7 



DRoi = f r 


(DR, . 


DG, 


. DB, ) 


DGo, = f c 


(DR, , 


DG, 


. DB, ) 


DB„ = f B 


(DR, . 


DG, 


, DB, ) 










DR, = g R 


(DRoi, 


DG D , 


, DBoi) 


DG, = g c 


(DRoi, 


D G D , 


, DB„i) 


DB, = g B 


(DR 01 , 


D Go, 


, DBoi) 


ccr\ DR 


oi, D G 0 , 


, DB 


o* ttMSaSBuOSffif* 


-3?, DR, 


. DG, , 


DB, 




f. . f. . 


f. vum. 


2*Hft 


. e* . g c . g* tt3! 


a:»Kift£*r. 







[002 5] C©«*5«:. *»MTm»6nS3DLU 
fete, il^If3DLUTlt _biZEU/c 
fc<**iffflMi. *©««#** 9 ft<ttl»£**6n5 

[0 02 6 ] 
[ft 1 ] 



DRoi 




an 


ai2 


ai3 




DRi 


DGoi 




321 


a22 


a23 




DGi 


DBoi 




a3i 


a 32 


333 




DBi 



[0 0 2 7 ] #*|B©#2 ©XttlBteAOW 1 

©atsaftxstctei^r, BBft*B©ttH? 9 -*e*tft 

S*fif"-^tC^jfe-r^/c«?)0 3oC[)l DLUT«, ® 

[0 0 2 8 ] C©J;*>fe 1 DLUT^ WTO 
i:MCUtf««C<!:^^ *r, aaatwc* 
U-f©-fe>2^M h U ^UAfc£©ffi5fc1#f4 
tctf l \ ^ & <t* ©fS#t#f4U" > £ ft £ . 

g, rfc*>fe*:tf»K*»*. CCD^^?«SCC±a©3 

ai^m (*t»85fcfi) fcffts 

3WiM»*m<0»K©ra*c 1 DLUT*BB£r*C 
[0 02 9 ] HS^«r». »»S»*llff©«tt**t»B* 



(5) 1#M 2000-137305 

S 

»CX»T & t i b fc*©jB9»«T 5 m 2 ©SWfil x 
l/C, 1 DLUT€rfflliT^4*s, *SS 
WicnfcBJESnr, »»»*W©iitti««B*« 

±*©J:5&fc©T«>J:i». fete, cne>©»18i*|}© 
»KiSft»K3l6«i©IH©H«B, ift*tm©1$ttft«l 
^Cfcott^n^OT, ±2lfcl DLUT©ft*>!3 

[oo3o]j/c **98©*jBiiaiaEiacctei»r , 
io miE^mtmm^m^comm^mo&^m^ *it\t 

<«T. ajE*WUHB»ti^) ©B#« <!:»«*» 

TT'jsu $ nfcf^*t*4©iii« <«t, sa^jg&H 

©B3fcS<t©£tt, «p6C»JRRWr»fe<, » 
IE36Wtcj£DriaB:S3ErtitfJ:i^ fete, COfl^S 

20 [ o o 3 i ] C© j: 5 temxMomz, pan yr© 
j;^cu^ncim^ sr mmftmMfz 

W8fc<D LATDi MJEJtWMk&M$k<D L A T D <h £ , ± 
' aLfcM«W»*ffl3 bLUT%ffll»r«»«l*|fr© 
MK^-frfcajftU S6teJd^fcB#:ft9»flil D 

SfeR, G, B S«:tt#-r ^> cite J: 0, IS^fi^AE 
(AlogER, A 1 o g EG, AlogEB) 
SC£*sr*4. fete, T*, fB3ffit#»te<tOWIKaiE 

©LATDt#», ±JIM)*ttK:j:OII36««*3jW>T 
te< c<bcc<fcr>> B#«K**»RSLTte<c£fcT 

[0 0 3 2 ] BSWTtt, »»B**tctelirBK3ti 

«iE36«<ts«*«oB*aortx^siaK*/ctti« 

iE-r^SiLT, *IE*^lJiffi«©LATDtcS^ 
< gf #S <h WB%«aiMJliftO LATDtcl-K SlTfeS 

■»©B)i«iorti*iiiE^*c£«r*titf, dr© 

<fc5fefc©TfcJ:l» 0 fete, iijEtecfcC/Sfll56SBtftKB 
«©B*fiH«, HBi«©LATDK:a-^< fcOtcBS 
3 nr. WBIft©«Rfc^h^A©**« 

$n^>c 

[0 0 3 3 ] C © <fc 5 ft**?B©a*BjE*ffitt, H 2 
50 «r**W©&BjE«B©-3l««K:J:-prWlsr4C 



9 

[0034] mmic^TistDisy * b^ 1 ) 1 o 

ffc«*K»CcR*aX4X* + ^ (IBfllRaUKB) 12 

ofrteh?. msommm^mLx. mmmmmm 
zt?2>mf&mmmw 1 6 ± . mmmmmm 1 6 *> 

fcu-lf \?-&%:£<DftV~J*&m^XWmW*£<D7 
BHRRft&Bl 8fc«fcKMW*«Bl 8K<fcoT:7''J 

> h i l xnm 2 nfcEuiBtta £<07" y > h 

[0 0 3 5 ] **9BOfelijESS|g 1 4 ^ + ttl2 
&C J: o T * ^ A ft <!: ©/R**mtCJ8K S tlfclHR 

CDlH 1 gfe»2 4i, CCDllll^^^^>fiO?ISf r 

- * £ gS^S^- £ <t © W©5R^rnJ * KSfc*fr 9 Sg 

[ 0 0 3 6 ] m 1 ^8*952 4 « % *#ifiKft ^ODtSS^ 

- * *m jaaHuoiia^- * ecaaft-r * £ 1 k*© 

^&<Mt54><DT\ ii$Uc3DLUT^3x37h 
Ufc 1 DLUT**JB5ia4'«r*«. B0SaB2 8«, 

[0 03 7 ] 4fe mTrffitOfisZtoy * Y7V>* 1 
Ofcfc^T, ^^ttl2, *«?8(Da»iESia 1 4 «r 
< BHgfc#i9338 1 6 *$ <fc uqiiMEIkttB 2 2 CDQj&S 
j£SBl 8ftfetfCcjB3te«fWaaai2 0«, ftCONIB 

[0 03 8 ] 85^10^*^7 * h7 , 'J>^l 0tC*5 

+ *i 2 rffly^*4©»a*jBi«K 

4i»©Iil<fc«ffl*«bfea, #RW<DfeffljE«B 1 4tc 



(6) ESB 2000-137305 

10 

[0 0 3 9 ] **W©atSIE«« 1 4lt:tel>Ttt % sr 
« 1 ^JftSP 2 4 TWBOfflflW&BlJMtt ^/c (»■$) A 
«Kf f -**±BB3DLUT«:ffll»r»BS)!l* 

[0 04 0)iUT, ■W»2 8-CC©B**f f -*«: 

♦^©■BBBtt^-iric^^ com, 
10 n/clDSil^S^- * *WC«B 2 £&»2 6 ccm or , 
«B«*WOiME'? r -*K:ilBBftr*. 3 h 

^©affif"- zzmzct &XZ 2> 0 
[0041] L-cs^ti/caa^-^tt, m»fm 

3 tit , ■flHBflfflBiftttftf'- ^ i $ tltc 
BMRXkafiiBl 6*6HMMSflW«2 2©lii«ll* 
20 1 8CC^6ti^o Hj^Tfe^Bl 8-C«, HftSE® 
fflBM»«fi^- * CcS-^^-caH 3 tltc U - If A ft 
£<DftV~*KJ:vxmBfflj:£<m^ftKmte£ 0 

2 0 CcfcC^T, /B*»f4tcjgf«i l/ri2»3 twfc^y > 

oT4>, ^ u >f ^'^ >^ fefewas fc*ccaiE*aRr»» 
sn/c*>©iEi^©®»©iffii«cctt±tf i^r* 
30 ^> 0 ^IfeHJcDfeffiiE^B^, »*WCC£Lh<DJ: 5 «c«flS 

[0 0 4 2 ] **WCC»&aMiE*j**JcfcCX«B 

ceo i i x 9 * (omMm&m vf x mmemm u tt& , *» 

Wtt±IBWS««:BUESnr, *«WOSS*«WLft 
[0 04 3 ] 

^fcfeW^feftccaiEftBifti^o^y > h*»sc 
[afficoiS#ftlft?3] 

[B 1 ] *»W«:«-S&ffljE*ffi©-«070-^ + 
[B2 ] HI «C7nra»iE*ffi«rllttr**»IB©& 

liiEasB^asfflSfta^*^^* h^y>*©-Kai 
so mco7v v t>mx$>z> Q 



i o fJZh? * vy'v^z 

12" + 
14 fe«iE^g 

i 6 mmmm&m. 
i 8 mmm^m. 



(7) <$m 2000-137305 

12 

* 2 o mummmmm 

2 2 mimmmm. 

2 4 ffll ^!&g|5 

2 6 m2g.mv 

2 8 tmggB 



[ia i ] 



M^— ^ DRi,DGi,DBi 



3DLUT 



DRa,D6oi,DBoi 

1DLUT 

1 

(logE) 

ERoi.EGoi.EBa 

*ai#88i& ebon) 



fSSBJfca^-* (logE) 
ERii,EGii,EBij 

1 DLUT 

i 

■r-f DRii.DGii.DBii 



3 DLUT 



atft^-^DR'j ,DG'i ,DB'i 



mm 2000-137305 




F £-A(##) 2H110 AC14 BA13 BA18 CB33 CB51 
CB55 CB73 

5C077 MP08 NP01 PP05 PP15 PP16 

PP32 PP37 PP41 PP47 PQ23 
TT03 TT06 

SCO 79 HB01 LA12 LA13 LA23 LB01 

MA04 NA03 PA02 PA03 PA08 



